
APPENDIX A: BIBLIOGRAPHY ON TOXICOLOGICAL STUDIES OF COAL 
COMBUSTION EMISSIONS AND COAL FLY ASH 

 
Ordered by Year:  2003–1970 

 
 
Coal Combustion Emissions 
 
Rittinghausen, S., D.L. Dungworth, C. Dasenbrock, H. Ernst, and U. Mohr.  1997.  Cystic 
Squamous Cell Carcinomas in the Lungs of Syrian Golden Hamsters Induced by Coal Oven Flue 
Exhaust Mixed with Pyrolized Tar Pitch in Combination with Benzo(a)pyrene.  Exp. Toxicol. 
Pathol. 49(1-2): 11-14. 
 
Chen, L.C., H.F. Lam, E.J. Kim, J. Guty, and M.O. Amdur.  1990.  Pulmonary Effects of 
Ultrafine Coal Fly Ash Inhaled by Guinea Pigs.  J. Toxicol. Environ. Health 29: 169-184. 
 
Liang, C.K., N.Y. Quan, S.R. Cao, X.Z. He, and F. Ma. 1988. Natural Inhalation  Exposure to 
Coal Smoke and Wood Smoke Induces Lung Cancer in Mice and Rats.  Biomed. Environ. Sci. 
1(1): 42-50. 
 
Heinrich, U., F. Pott, and S. Rittinghausen.  1986.  Comparison of Chronic Inhalation Effects in 
Rodents After Long-Term Exposure to Either Coal Oven Flue Gas Mixed With Pyrolized Pitch 
or Diesel Engine Exhaust.  Dev. Toxicol. Environ. Sci. 13: 441-457. 
 
Mohr, U., S. Takenaka, and D.L. Dungworth.  1986.  Morphologic Effects of Inhaled Diesel 
Engine Exhaust on Lungs of Rats:  Comparison with Effects of Coal Oven Flue Gas Mixed with 
Pyrolyzed Pitch.  Dev. Toxicol. Environ. Sci. 13: 459-470. 
 
Kirchner, F.R., J.O. Hutchens, P.C. Brennan, D.A. Haugen, H.E. Kubitscheck, D.M. Buchholz, 
R. Kumar, K.M. Myles, and W.P. Norris.  1980.  Mammalian Responses to Exposure to the 
Total Diluted Effluent from Fluidized-Bed Combustion of Coal.  In Pulmonary Toxicology of 
Respirable Particles, Proceedings of the 19th Annual Hanford Life Sciences Symposium, DOE 
Symposium Series 53, Available NTS, 29-46. 
 
 
Coal Fly Ash 
 
Fernandez, A., J.O.L. Wendt, N. Wolski, K.R.G. Hein, S. Wang, and M.L. Witten.  2003.  
Inhalation Health Effects of Fine Particles from the Co-combustion of Coal and Refuse Derived 
Fuel.  Chemosphere 51(10): 1129-1137. 
 
Ogugbuaja, V.O., P.A. Onyeyili, and E.A. Moses.  2001.  Study of Effects on Haematological 
Parameters of Rabbits Intratracheally Exposed to Coal Fly Ash.  J. Environ. Sci. Health Part A 
Tox. Hazard. Subst. Environ. Eng. 36(7): 1411-1418. 
 

 A-1 



APPENDIX A: BIBLIOGRAPHY ON TOXICOLOGICAL STUDIES OF COAL 
COMBUSTION EMISSIONS AND COAL FLY ASH 

 
Smith, K.R., J.M. Veranth, A.A. Hu, J.S. Lighty, and A.E. Aust.  2000.  Interleukin-8 Levels in 
Human Lung Epithelial Cells Are Increased in Response to Coal Fly Ash and Vary with the 
Bioavailability of Iron, as a Function of Particle Size and Source of Coal.  Chem. Res. Toxicol. 
13(2): 118-125. 
 
Broeckaert, F., J.P. Buchet, M. Delos, J.W. Yager, and D. Lison.  1999.  Coal Fly Ash- and 
Copper Smelter Dust-Induced Modulation of Ex Vivo Production of Tumor Necrosis Factor-
Alpha by Murine Macrophages:  Effects of Metals and Overload.  J. Toxicol. Environ. Health A 
56(5): 343-360. 
 
Dormans, J.A., P.A. Steerenberg, J.H. Arts, L. van Bree, A. de Klerk, A.P. Verlaan, J.P. 
Bruijntjes, P. Beekhof, D. van Soolingen, and H. van Loveren.  1999.  Pathological and 
Immunological Effects of Respirable Coal Fly Ash in Male Wistar Rats.  Inhal. Toxicol. 11(1): 
51-69. 
 
van Maanen, J.M., P.J. Borm, A. Knaapen, M. van Herwijnen, P.A. Schilderman, K.R. Smith, 
A.E. Aust, M. Tomatis, and B. Fubini.  1999.  In Vitro Effects of Coal Fly Ashes:  Hydroxyl 
Radical Generation, Iron Release, and DNA Damage and Toxicity in Rat Lung Epithelial Cells.  
Inhal. Toxicol. 11(12): 1123-1141. 
 
Broeckaert, F., J.P. Buchet, F. Huaux, C. Lardot, D. Lison, and J.W. Yager.  1997.  Reduction of 
the Ex Vivo Production of Tumor Necrosis Factor Alpha by Alveolar Phagocytes After 
Administration of Coal Fly Ash and Copper Smelter Dust.  J. Toxicol. Environ. Health 51(2): 
189-202. 
 
Esaka, F., S. Takahashi, H. Sato, Y. Kubota, T. Kikuchi, and K. Furuya.  1995.  Concentrations 
of Metal Elements in Mouse Organs After Intratracheal Administration of Coal Fly Ash.  J. 
Toxicol. Sci. 20(2): 103-108. 
 
Negishi, T.  1995.  Lung Clearance of Particles Following Excessive Deposition of Fly Ash in 
Golden Hamsters.  Exp. Anim. 44(2): 131-138. 
 
Bajpai, R., M. Waseem, and J.L. Kaw.  1994.  Pulmonary Response to Cadmium and Nickel 
Coated Fly Ash.  J. Environ. Pathol. Toxicol. Oncol. 13(4): 251-257. 
 
Negishi, T.  1994.  Accumulation of Alveolar Macrophages Induced by Inhalation Exposure of 
Coal Fly Ash in Golden Hamster Lungs.  Jikken Dobutsu. Exp. Anim. 43(1): 61-78. 
 
Kondo, T., S. Takahashi, H. Sato, M. Yamada, T. Kikuchi, and K. Furuya.  1993.  Cytotoxicity 
of Size Density Fractionated Coal Fly-Ash in Rat Alveolar Macrophages Cultured In Vitro.  
Toxicol. In Vitro 7(1): 61-67. 
 
Negishi, T, and I. Nishimura.  1993.  Lung Free Cells Following Short-Term Inhalation of Coal 
Fly Ash Particles in Golden Hamsters.  Jikken Dobutsu. Exp. Anim. 42(1): 51-59. 
 

 A-2 



APPENDIX A: BIBLIOGRAPHY ON TOXICOLOGICAL STUDIES OF COAL 
COMBUSTION EMISSIONS AND COAL FLY ASH 

 
Chauhan, S.S., and U.K. Misra.  1991.  Elevation of Rat Pulmonary, Hepatic and Lung 
Surfactant Lipids by Fly Ash Inhalation.  Biochem. Pharmacol. 41(2): 191-198. 
 
Kodama, Y., K. Matsuno, I. Tanaka, and T. Akiyama.  1991.  Pulmonary Deposition of a Coal 
Fly Ash Aerosol in Rats by Long-Term Inhalation.  Toxicol. Ind. Health 7(5-6): 433-440. 
 
Chauhan, S.S., S.K. Singh, and U.K. Misra.  1989.  Induction of Pulmonary and Hepatic 
Cytochrome P-450 Species by Coal Fly Ash Inhalation in Rats.  Toxicology 56(1): 95-105. 
 
Chauhan, S.S., S.R. Tyagi, R.K. Kapoor, and U.K. Misra.  1989.  Reduction in Pulmonary and 
Hepatic Respiratory Cytochrome Contents by Fly Ash Inhalation in Rats.  Toxicol. Lett. 49(1): 
15-20. 
 
Fujimaki, H., A. Kawagoe, M. Ozawa, J. Yonemoto, and N. Watanabe.  1989.  Effects of 
Instillation of Fly Ash in the Lung:  Physiochemical Properties and Immune Responses.  Am. 
Rev. Respir. Dis. 140(2): 525-528. 
 
Kleinjans, J.C., Y.M. Janssen, B. van Agen, G.J. Hageman, and J.G. Schreurs.  1989.  
Genotoxicity of Coal Fly Ash, Assessed In Vitro in Salmonella Typhimurium and Human 
Lymphocytes, and In Vivo in an Occupationally Exposed Population.  Mutat. Res. 224(1): 127-
134. 
 
Morris, D.L., T.H. Connor, J.B. Harper, J.B. Ward, and M.S. Legator.  1989.  Genotoxic Effects 
of Fly Ash in Bacteria, Mammalian Cells and Animals.  Teratog. Carcinog. Mutagen. 9(5): 297-
314. 
 
Rothenberg, S.J., F.A. Seiler, C.H. Hobbs, G.S. Casuccio, and C.E. Spangler.  1989.  Isolation 
and Characterization of Fly Ash from Rat Lung Tissue.  J. Toxicol. Environ. Health 27(4): 487-
508. 
 
Persson, S.A., M. Ahlberg, L. Berghem, E. Konberg, G.F. Nordberg, and F. Bergman.  1988.  
Long-Term Carcinogenicity Study in Syrian Golden Hamster of Particulate Emissions from 
Coal- and Oil-Fired Power Plants.  Environ. Health Perspect. 77: 109-120. 
 
Bice, D.E., F.F. Hahn, J.M. Benson, R.L. Carpenter, and C.H. Hobbs.  1987.  Comparative Lung 
Immunotoxicity of Inhaled Quartz and Coal Combustion Fly Ash.  Environ. Res. 43(2): 374-389. 
 
Chauhan, S.S., V.K. Chaudhary, S. Narayan, and U.K. Misra.  1987.  Cytotoxicity of Inhaled 
Coal Fly Ash in Rats.  Environ. Res. 43(1): 1-12. 
 
Harris, W.R., J.F. Remsen, E.K. Chess, and D.W. Later.  1987.  Correlation of Nitroaromatic 
Compounds with the Mutagenic Activity of Coal Fly Ash.  J. Toxicol. Environ. Health 20(1-2): 
81-103. 
 
Liu, W.K., M.H. Wong, N.F. Tam, and S.E. Sun.  1987.  Fly Ash Hemolysis as Related to its 
Alkalinity.  Environ. Res. 44(1): 136-147. 

 A-3 



APPENDIX A: BIBLIOGRAPHY ON TOXICOLOGICAL STUDIES OF COAL 
COMBUSTION EMISSIONS AND COAL FLY ASH 

 
Sousa, J.A., J.E. Houck, J.A. Cooper, and J.M. Daisey.  1987.  The Mutagenic Activity of 
Particulate Organic Matter Collected with a Dilution Sampler at Coal-Fired Power Plants.  J. Air 
Pollut. Control Assoc. 37(12): 1439-1444. 
 
Tanaka, I.  1987.  Particle Size Distributions in Lungs and Bronchopulmonary Lymph Nodes due 
to Long-Term Exposure to Coal Fly Ash Aerosol in Rats.  J. UOEH 9(4): 361-367. 
 
Benson, J.M., D.E. Bice, R.L. Carpenter, R.L. Hanson, R.F. Henderson, C.H. Hobbs, J.L. 
Mauderly, and J.A. Pickrell.  1986.  Comparative Inhalation Toxicity of Quartz and Coal 
Combustion Fly Ash.  In Silica, Silicosis and Cancer (D.F. Goldsmith, D.M. Winn, and C.M. 
Shy, eds.), Praeger Publishers, 117-123. 
 
Lantz, R.C., and D.E. Hinton.  1986.  Development of Alterations in Hamster Distal Lung 
Following Exposure to Fly Ash from Fluidized Bed Coal Combustion:  A Morphometric Study.  
Toxicol. Appl. Pharmacol. 82(1): 132-139. 
 
Matsuno, K., I. Tanaka, and Y. Kodama.  1986.  Pulmonary Deposition and Clearance of a Coal 
Fly Ash Aerosol by Inhalation.  Environ. Res. 41(1): 195-200. 
 
Mumford, J.L., S.B. Tejada, M. Jackson, and J. Lewtas.  1986.  Bioavailability of 1-Nitropyrene 
from Model Coal Fly Ash and its Uptake by Alveolar Macrophages.  Environ. Res. 40(2): 427-
436. 
 
Chauhan, S.S., R. Banerjee, and U.K. Misra.  1985.  Effect of Inhalation of Coal Fly Ash on 
Vitamin A Distribution in Organs of the Rat.  J. Toxicol. Environ. Health 16(3-4): 655-659. 
 
Srivastava, P.K., S.R. Tyagi, and U.K. Misra.  1985.  Induction of Pulmonary Drug Metabolizing 
Enzymes by Coal Fly Ash in Rats.  Toxicology 36(2-3): 171-181. 
 
Harris, W.R., O.G. Raabe, D. Silberman, and S.V. Teague.  1984.  Chemical Characterization of 
Respirable Coal-Oil-Mixture Fly Ash.  Int. J. Environ. Anal. Chem. 18(3): 167-182. 
 
Kalkwarf, D.R., P.O. Jackson, and J.M. Hardin.  1984.  Lung-Clearance Classification of 
Radionuclides in Coal Fly Ash.  Health Phys. 47(1): 37-45. 
 
Schiff, L.J., and J.A. Graham.  1984.  Pathologic Changes Induced by Coal-Fired Fly Ash in 
Hamster Tracheal Grafts.  Toxicology 29(4): 307-313. 
 
Shami, S.G., S.A. Silbaugh, F.F. Hahn, W.C. Griffith, and C.H. Hobbs.  1984.  Cytokinetic and 
Morphological Changes in the Lungs and Lung-Associated Lymph Nodes of Rats After 
Inhalation of Fly Ash.  Environ. Res. 35(2): 373-393. 
 
Ahlberg, M., L. Berghem, G. Nordberg, S.A. Persson, L. Rudling, and B. Steen.  1983.  
Chemical and Biological Characterization of Emissions from Coal- and Oil-Fired Power Plants.  
Environ. Health Perspect. 47: 85-102. 
 
Fisher, G.L., K.L. McNeill, B.A. Prentice, and A.R. McFarland.  1983.  Physical and Biological 
Studies of Coal and Oil Fly Ash.  Environ. Health Perspect. 51: 181-186. 
 A-4 



APPENDIX A: BIBLIOGRAPHY ON TOXICOLOGICAL STUDIES OF COAL 
COMBUSTION EMISSIONS AND COAL FLY ASH 

 
 
Hackett, N.A.  1983.  Cell Proliferation in Lung Following Acute Fly Ash Exposure.  Toxicology 
27(3-4): 273-286. 
 
Hahon, N., J.A. Booth, and M.J. Sepulveda.  1983.  Effects of Lignite Fly Ash Particulates and 
Soluble Components on the Interferon System.  Environ. Res. 32(2): 329-343. 
 
Kirchner, F.R., C.A. Reilly, D.M. Buchholz, and V.A. Pahnke.  1983.  Toxicological Effects on 
Mice Following Inhalation Exposures to Fluidized-Bed Coal Combustor Fly Ash.  Environ. Res. 
32(2): 314-328. 
 
Li, A.P., C.R. Clark, R.L. Hanson, T.R. Henderson, and C.H. Hobbs.  1983.  Comparative 
Mutagenicity of a Coal Combustion Fly Ash Extract in Salmonella Typhimurium and Chinese 
Hamster Ovary Cells.  Environ. Mutagen. 5: 263-272. 
 
Tanaka, I., K. Matsuno, Y. Kodama, and T. Akiyama.  1983.  Pulmonary Deposition of a Fly 
Ash Aerosol by Inhalation.  J. UOEH 5(4): 423-431. 
 
Burns, C.A., and A. Zarkower.  1982.  The Effects of Silica and Fly Ash Dust Inhalation on 
Alveolar Macrophage Effector Cell Function.  J. Reticuloendothel. Soc. 32(6): 449-459. 
 
Griest, W.H., J.E. Caton, T.K. Rao, S.H. Harmon, L.B. Yeatts, and G.M. Henderson.  1982.  
Characterization of Mutagenic Coal Fly Ash and Extracts.  Int. J. Environ. Anal. Chem. 12(3-4): 
241-252. 
 
Hill, J.O., and C.H. Hobbs.  1982.  Comparative Cytotoxicity of DQ12-Quartz and Fly Ash 
Particles from Coal Combustion.  Toxicol. Lett. 10(4): 399-403. 
 
Mumford, J.L., and J. Lewtas.  1982.  Mutagenicity and Cytotoxicity of Coal Fly Ash from 
Fluidized-Bed and Conventional Combustion.  J. Toxicol. Environ. Health 10(4-5): 565-586. 
 
Raabe, O.G., W.S. Tyler, J.A. Last, L.W. Schwartz, L.O. Lollini, G.L. Fisher, F.D. Wilson, and 
D.L. Dungworth.  1982.  Studies of the chronic inhalation of coal fly ash by rats.  Ann. Occup. 
Hyg. 26(1-4): 189-211. 
 
Zarkower, A., M.L. Eskew, W.J. Scheuchenzuber, and J.A. Graham.  1982.  Effects of Fly Ash 
Inhalation on Murine Immune Function:  Changes in Macrophage-Mediated Activities.  Environ. 
Res. 29(1): 83-89. 
 
Garrett, N.E., J.A. Campbell, H.F. Stack, M.D. Waters, and J. Lewtas.  1981.  Utilization of the 
Rabbit Alveolar Macrophage and Chinese Hamster Ovary Cell for Evaluation of the Toxicity of 
Particulate Materials.  I. Model Compounds and Metal-Coated Fly Ash.  Report No. EPA-600/J-
81-098, Health Effects Research Laboratory, Research Triangle Park, NC, 23 pp. 
 
Garrett, N.E., J.A. Campbell, H.F. Stack, M.D. Waters, and J. Lewtas.  1981.  Utilization of the 
Rabbit Alveolar Macrophage and Chinese Hamster Ovary Cell for Evaluation of the Toxicity of 
Particulate Materials.  II. Particles from Coal-Related Processes.  Report No. EPA-600/J-81-097, 
Health Effects Research Laboratory, Research Triangle Park, NC, 14 pp. 
 A-5 



APPENDIX A: BIBLIOGRAPHY ON TOXICOLOGICAL STUDIES OF COAL 
COMBUSTION EMISSIONS AND COAL FLY ASH 

 

 A-6 

 
Griffis, L.C., M.B. Snipes, and A.L. Brooks.  1981.  Clearance by the Rat of Inhaled Fly Ash 
from Fluidized-Bed Coal Combustion.  J. Toxicol. Environ. Health 7(1): 117-124. 
 
Smith-Sonneborn, J., G.L. Fisher, R.A. Palizzi, and C. Herr.  1981.  Mutagenicity of Coal Fly 
Ash:  A New Bioassay for Mutagenic Potential in a Particle Feeding Ciliate.  Environ. Mutagen. 
3(3): 239-252. 
 
Wehner, A.P., G.E. Dagle, and E.M. Milliman.  1981.  Chronic Inhalation Exposure of Hamsters 
to Nickel-Enriched Fly Ash.  Environ. Res. 26(1): 195-216. 
 
Clark, C.R. and C.H. Hobbs.  1980.  Mutagenicity of Effluents from an Experimental Fluidized 
Bed Coal Combustor.  Environ. Mutagen. 2(2): 101-109. 
 
Fisher, G.L., D. Silberman, and O.G. Raabe.  1980.  Chemical Characterization of Coal Fly Ash 
and Quantification of Lung Deposition in Rodent Inhalation Studies.  Environ. Res. 22(2): 298-
306. 
 
Fisher, G.L., and F.D. Wilson.  1980.  The Effects of Coal Fly Ash and Silica Inhalation of 
Macrophage Function and Progenitors.  J. Reticuloendothel. Soc. 27(5): 513-524. 
 
Hayes, T.L., J.B. Pawley, G.L. Fisher, and M. Goldman.  1980.  A Model for the Exposure of 
Individual Lung Cells to the Foreign Elements Contained in Fly Ash.  Environ. Res. 22(2): 499-
509. 
 
Raask, E., and C.J. Schilling.  1980.  Research Findings on the Toxicity of Quartz Particles 
Relevant to Pulverized Fuel Ash.  Ann. Occup. Hyg. 23(2): 147-157. 
 
Wehner, A.P., C.L. Wilkerson, J.A. Mahaffey, and E.M. Milliman.  1980.  Fate of Inhaled Fly 
Ash in Hamsters.  Environ. Res. 22(2): 485-498. 
 
Aranyi, C., F.J. Miller, S. Andres, R. Ehrlich, J. Fenters, D.E. Gardner, and M.D. Waters.  1979.  
Cytotoxicity to Alveolar Macrophages of Trace Metals Adsorbed on Fly Ash.  Environ. Res. 
20(1): 14-23. 
 
Fisher, G.L., C.E. Chrisp, and O.G. Raabe.  1979.  Physical Factors Affecting the Mutagenicity 
of Fly Ash from a Coal-Fired Power Plant.  Science 204(4395): 879-881. 
 
Wehner, A.P., O.R. Moss, E.M. Milliman, G.E. Dagle, and R.E. Schirmer.  1979.  Acute and 
Subchronic Inhalation Exposures of Hamsters to Nickel-Enriched Fly Ash.  Environ. Res. 19(2): 
355-370. 
 
Alarie, Y.C., A.A. Krumm, W.M. Busey, C.E. Urich, and R.J. Kantz.  1975.  Long-Term 
Exposure to Sulfur Dioxide, Sulfuric Acid Mist, Fly Ash, and Their Mixtures.  Results of Studies 
in Monkeys and Guinea Pigs.  Arch. Environ. Health 30(5): 254-262. 
 
MacFarland, H.N., C.E. Ulrich, A. Martin, A. Krumm, W.M. Busey, and Y. Alarie.  1970.  
Chronic Exposure of Cynomolgus Monkeys to Fly Ash.  Inhaled Part. 1: 313-327. 


	Coal Combustion Emissions

